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The authors describe integration of multiple technologies to enhance student learning.  These technologies are used in 
business telecommunications, database, and introductory MIS courses by different instructors.  Tablet PCs are used because 
of their ease of use and ability to rapidly generate digital graphics from ideas.  They support creativity and idea generation in 
real time.  Video streaming is used to provide reinforcement presentation of material that is organized in advance.  Finally the 
technologies are combined to enhance learning and student perceptions are captured. 
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AUDIO STREAMING AND VIDEO STREAMING FOR AN MBA MIS COURSE 
Computer Technology Research (1992) found people retain 20% of what they see and 30% of what they hear.  However, 
people will retain 50% of what they see and hear.  Further, people will retain as much as 80% of what they see, hear, and do 
simultaneously.  As such, an effective instructor will typically employ multiple methods of delivery to facilitate the learning 
process especially when the material at hand is particularly complex.  Database courses, as well as other information systems 
courses, often include such complex material (Shim, Arnett, Schmidt, 2003). 
HorizonLive webcasts is a web-based software platform that is used for learning, teaching, and interactive communication.  
This audiostreaming mode enables the delivery of high-impact and interactive presentations regardless of geography.  There 
are two modes of transmission of video over the Internet: the streaming mode and download mode.  In the video streaming 
mode, the video content plays simultaneously while parts of the content are being received and decoded.  A streaming video 
can be created with a raw video source such as a video camcorder or videotape, a PC and encoder (e.g., Real Producer or 
Media Producer).  Figure 1 shows a typical HorizonLive welcome screen.  The synchronized multimedia integration 
language (SMIL) enables simple authoring of interactive audiovisual presentations. SMIL allows a user to display graphics 
simultaneously with the video component.  A SMIL file allows placing images and a PowerPoint file on different parts of the 
screen (Shim, Arnett, Schmidt, 2003).  Thus, the user views both the video and PowerPoint presentation simultaneously.  The 
audio streaming, video streaming and the SMIL-aided approach provide more stimulation and productivity for both students 
and instructors (Shim, 2002).  The students were nearly unanimous in making either “agreed” or “strongly agreed” on 
“increase understanding of the subject” and “serve needs”.  However, they did not believe that the technology would replace 
lectures. 
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Figure 1. Horizon Live Welcome Screen 
 
USING TABLET PCS IN AN INFORMATION SYTEMS DATABASE COURSE 
Following the initial trial use of the tablet PC, a revised survey instrument was created to capture student perceptions of the 
use of tablet PCs in the classroom.  Key in the survey was the use of the tablet PC as compared to other methods of delivering 
material such as class lecture and PowerPoint slides and the use of textbook examples.  The goal of this revised survey was to 
determine the perceived learning from the tablet PC relative to perceived learning for more traditional methods such as 
PowerPoint and textbook. 
This revised survey was administered in two sections of our junior-level database class during the fall 2003 and spring 2004 
semesters.  The sections were taught by different instructors using different textbooks.  The results of the survey are 
presented as rankings of learning and speed (time required to learn) will be presented at the conference. 
The protocol for using the tablet PC follows.  First the students were given a demonstration of how tablet PCs operate.  This 
was dome by dividing the class groups and having a representative of each group come to the front and use the tablet PC to 
diagram their group’s ERDs that they had created with pen and paper.  This insured that at least one member of the group 
understood how to use the digital ink feature of the tablet PC.  Then the diagrams were displayed for the entire class to view 
and for subsequent discussion.  The entire diagram file including all diagrams was then mailed to the class members.  The file 
also included an additional homework problem for the student to work and return as homework to be graded for the next 
class period. 
“I have found that the tablet PC shortens my preparation time, as I no longer have to design elaborate slides or graphics in 
PowerPoint; now, they can be done quickly in freehand on the tablet” (Lindsey, 2003, page 18).  This is important and time is 
precious for academics. However, the tablet PC is not the panacea that we had hoped. Students did not rank the tablet PC as 
number 1 for learning relative to the text and slides/lectures. So, tablet PCs provide another convenient weapon for the 
teacher’s arsenal, but they should not today be the main tool. Rather they simply have a place in the classroom. It may be that 
over time that the tablet PC will be enhanced and become more popular, more affordable, and better accepted for students 
and teachers. Although the tablet PC has already impacted some classrooms, “we are reminded that its full potential is far 
from realized” (Barton and Collura, 2003, page 41).   
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INTEGRATING HORIZON LIVE AND TABLET PC TECHNOLOGIES 
The authors integrate the technologies by using them to assist students in learning numerous topics in management 
information systems, e.g., entity relationship diagramming (ERD).  The authors use a face-to-face class session to work 
through some examples of ERD using Horizon Live, and the demo is archived.  After viewing the Horizon Live archive, 
students will be required to complete an ERD problem that was discussed in class. Those students who have tablet PCs will 
be able to complete the ERD on their tablet PCs and email the results back to the professor.  Those students without access to 
tablet PCs will be able to download an .mht file, print the diagram, complete the diagram, and submit a paper copy for 
grading.  It is anticipated that utilizing these technologies to reinforce a sometimes difficult and complex task, such as ERD 
creation, will be beneficial to the student learning process.  Georgia Institute of Technology’s Georgia Tech Regional 
Engineering Program utilizes a similar procedure to combine hand written diagrams with PowerPoint slides to facilitate web-
enhanced learning (Lindsey, 2003).  The authors will present the results and feedback from this experience and the 
conference. 
CONCLUSION 
Streaming technology and tablet PCs can both be important tools for the effective instructor to supplement the student 
learning experience.  However, student opinions appear to suggest that these technologies are just additional tools available 
to instructors and not replacements for the classroom experience. 
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